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The objective of this project is to develop a computational design tools through in silico pipelines for enzyme
modulation. The goal is to integrate in a one-stop protocol both ligand-based and protein-based strategies, such as
the ones developed by our group (Martiny et al, 2013; 2015; Carbonell et al, 2015), in order to determine design
candidate designs for regulated synthetic metabolic pathways. Such protocols should help us in order to design, build
and test biotechnological solutions for pathway design such as small-molecule/peptide/protein enzyme regulators
(allosteric effectors, enzyme inhibitors, enzyme inducers, etc) as well as determining enzyme hot-spot regions for
mutagenesis and directed evolution campaigns. The project will be developed within the context of our design
framework RetroPath/XTMS (Carbonell et al, 2013; 2014). The work will consist on developing a tool that will accept
as input a model of an engineered strain in SBML/SBOL format and will analyze enzymes in the pathway, looking for
active modulators through virtual screening combining docking and/or structure/activity relationship models.
The resulting tool will be eventually released as an open source project and presented at some relevant
conferences and/or on a publication.

The project will be developed as part of the recently created Centre for Synthetic Biology of Fine and Speciality
Chemicals (SYNBIOCHEM) at The University of Manchester. The production of high-value chemicals is currently the
most advanced industrial application area of synthetic biology (George et al, 2015; Wrinkler et al, 2015). The Centre
innovates in developing an integrated suite of technologies for the synthesis of diverse chemicals founded upon the
application of predictive methods in synthetic biology. SYNBIOCHEM has established a rapid Design-Build-
Test (D/B/T) cycle for the DESIGN of enzymes/pathways/chassis for novel chemical space and high-level production.
A multitude of pathways and several chassis will be assembled rapidly to generate chemical diversity (BUILD) and
evaluated using advanced ultra high-throughput (HTP) screening and optimisation methods (TEST).

As we are testing the most promising pathways in the wet-lab, there is the possibility of getting involved in the design
of the experimental protocols such as directed evolution. Furthermore, you will use the experimental data being
generated in the lab in order to validate the predictions obtained by the design tool.
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Expected skills:

Some basic background in bioinformatics and chemoinformatics, as well as statistical and mathematical modeling will
allow you to make the most of this project. Additionally, the project would require application-oriented coding in
scripting languages such as python and R.

Furthermore, a good knowledge of the basic problems in biology and biochemistry analyzed by the computational
tools that we have developed should be acquired during the internship. You are, thus, expected to develop a tool that
would be seamless integrated into our DESIGN/BUILD/TEST workflow pipelines.



